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Kishimoto et al ("Kishimoto"), either or both references in view of Gross et al ("Gross"), 
and Farkas et al ("Farkas"). Applicants respectfully traverse, for reasons of record and 
further in view of the following comments. 

The presently pending claims are directed to a method of preventing or treating acute 
pancreatitis by administration of an antibody which binds to the IL-6 receptor. Logically, to 
find the claims obvious, the prior art would have to show two things: 

1 . That IL-6 is causative of pancreatitis, in that IL-6 leads to, or enhances pathology, 
and is not merely a marker or a secondary symptom of the disease; and 

2. That an antibody which binds to the IL-6 receptor is effective in preventing or 
treating pancreatitis, and does not cause secondary pathologies that actually 
enhance the disease or create other diseases. 

Although the second point is by no means resolved, the present impasse largely turns 
on the first point of whether the person of ordinary skill at the time of filing would believe 
that the evidence shows that IL-6 is causative of pancreatitis. The PTO position is that the 
evidence is sufficiently strong that a person of ordinary skill would believe that IL-6 is 
causative of acute pancreatitis. Applicants agree that the evidence shows that IL-6 is an 
indicator of pancreatitis, along with other indicators, but do not agree that it rises to the level 
of demonstrating causation. Indeed, if there were sufficient evidence, as the PTO asserts, 
then such a link would have been made explicit in the art. That the art does not make such an 
explicit statement indicates that a causal link had not been demonstrated, or that there was 
sufficient uncertainty such that a person of ordinary skill in the art would not have had a 
reasonable expectation that pancreatitis could be successfully treated with an antibody that 
binds to the IL-6 receptor. Given that antibodies to IL-6 and the IL-6 receptor were already 
known several years before the filing date of the present application, there was ample 
opportunity to demonstrate the role of IL-6 in pancreatitis. However, the earliest evidence 
demonstrating that IL-6 is causative of pancreatitis, and not symptomatic, is the present 
application, which shows that blocking IL-6 by targeting the IL-6 receptor treats pancreatitis. 
The PTO's assertions of obviousness rely on impermissible hindsight reconstruction of the 
evidence to arrive at the present invention. Not only is there impermissible hindsight 
reconstruction, but there are also additional defects in the arguments presented by the PTO. 
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First is the reliance on Farkas. Farkas is concerned with the link between 
proinflammatory cytokines and multiple-organ failure, not proinflammatory cytokines and 
pancreatitis. The Farkas abstract recites "[proinflammatory cytokines may play a role in the 
development of multi-organ failure during pancreatitis. . . We conclude that cytokines, such 
as TNF and IL-6, may contribute to the vasogenic brain formation during acute pancreatitis." 
Thus, Farkas shows that IL-6 causes increased blood-brain barrier permeability, a secondary 
complication of pancreatitis. Farkas is not, however, dispositive or even relevant to the role 
of IL-6 in pancreatitis. It is striking that Farkas, who was actively investigating the role of 
IL-6 and TNF in the secondary complications of pancreatitis, is silent on the role of IL-6 or 
TNF in the primary disease, especially since targeting IL-6 would treat both pancreatitis and 
pancreatic encephalopathy. 

The PTO makes much of Table 1 of Farkas which "clearly shows that serum IL-6 
levels were greatly elevated at 4, 24 and 48 hours, compared to at 0 hours, becoming more 
elevated as the acute pancreatitis progressed." Office Action at page 3. This data is clearly 
relevant to the pancreatic encephalopathy, but teaches away from causation of pancreatitis 
because one would expect that a causative agent would precede and not follow the disease. 
Table 1 is consistent with IL-6 being a symptom of pancreatitis, rather than a cause. 

In fact, Farkas, on page 149, left column, line 10 states "[h]owever, TNF seems to be 
a more important mediator in that respect, because the induction of TNF preceded that of IL- 
6, and the peak of serum TNF level was seen in the first 24h during which the increased 
blood-brain barrier permeability was detected." This means that an increased expression of 
IL-6 is observed a long time after generation of pancreatitis, while that of TNF is earlier than 
IL-6. Because TNF is known to induce IL-6, the observations of Farkas are more consistent 
with TNF as the causative agent of pancreatitis than IL-6, with IL-6 merely being 
symptomatic of increased TNF production. 

Regarding Gross, the PTO states "Gross specifically teaches that IL6 is not only 
associated with, but predictive of the severity of acute pancreatitis." Office Action at page 3. 
Again, Applicants note that correlation does not equal causation. Indeed, Figure 1 of Gross 
shows IL-6 causing an acute phase liver response. It does not link IL-6 to pancreatic 
inflammation or tissue destruction. Thus Gross is consistent with IL-6 as an indicator of 
pancreatitis (albeit not as good as PMN-elastate, page 525, the left column), and an indicator 
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of PMN/leukocyte activation, but does not go so far as to conclude that it is causative of 
pancreatitis. 

Regarding Farkas and Gross together, the PTO asserts that "[i]t simply begs credulity 
that these teachings would not suggest to the person of ordinary skill in the art that reduction 
of IL-6 levels in patients with acute pancreatitis would be beneficial." That the causative link 
is so obvious and clear to the PTO now, but was apparently not to those of ordinary skill in 
the art at the time, suggests that the PTO is engaging in impermissible hindsight 
reconstruction. Indeed, it begs credulity that if such a link were known or obvious at the time, 
that a researcher would not have made such a link explicit and claim credit for the discovery. 

The PTO asserts that IL-6 "would been expected by the person of ordinary skill in the 
art to have a causative effect in acute pancreatitis because of its well-known property of being 
an inflammatory cytokine (for example, see Farkas' abstract)." Again, this would appear to 
be impermissible hindsight reconstruction of the data, and one that is contradicted by the 
notable absence of such an explicit link being made by those of skill in the art. Moreover, 
this statement assumes a greater knowledge of the pathology of pancreatitis and the functions 
of IL-6 than was present at the time of filing. As to the disease, the PTO has not shown that 
cytokine-induced inflammation occupied a central role in pancreatitis. As to the cytokines, 
many different cytokines may be found associated with disease, including inflammatory 
disease. Moreover, there are many different diseases with an inflammatory component, but 
the relative roles of the different inflammatory cytokines differ in each disease. Therefore, a 
role in pancreatitis does not follow merely because IL-6 is inflammatory. Even if IL-6 was 
previously shown to be at least a contributing factor in pancreatitis, there is no teaching or 
suggestion that its role is sufficiently important that blocking of IL-6 activity would be as 
effective as it is. The PTO has not established a reasonable expectation that the disease could 
be treated by binding to the IL-6 receptor. 

Three references provide relevant insight into the present dispute. 

The Knulst reference (previously provided) is regarded by the PTO as irrelevant to the 
present claims because Knulst concerns acute graft v. host disease (GVHD) and not 
pancreatitis. However, the PTO is required to consider evidence of unsuccessful attempts or 
negative data in the consideration of obviousness, and Knulst presents such data. The 
abstract of Knulst makes clear "a significant rise in serum levels of IL-6, TNF-a and IFN-y 
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was found" in mice with GVHD. GVHD has an inflammatory component and IL-6, TNF-a 
and IFN-y are all inflammatory cytokines. However, monoclonal antibody antagonists against 
IL-6, TNF-a and IFN-y failed to treat GVHD. Therefore, Knulst shows that despite strong 
correlation between IL-6 and disease, these cytokines are not necessarily causative and 
monoclonal antibody antagonists are not therapeutic. By extension, the correlation between 
IL-6 and pancreatitis is not sufficient to show that IL-6 is causative of pancreatitis or that 
antibody antagonists would be therapeutic. 

The second reference, Murata et al "Possible implications of cytokines in the 
pathophysiology of acute pancreatitis, Saishin Igaku 47(1 1):49-56, 1992, is provided as an 
attachment, along with an English translation thereof (hereinafter the English translation will 
be referred to as "Murata"). Also provided as an attachment is the third reference, the 
abstract of Guice et al "Anti-tumor necrosis factor antibody augments edema formation in 
caerulin-induced acute pancreatitis," J. Surg, Res. 51: 495-499 (1991) ("Guice") which was 
cited in the Murata reference. 

Figure 5 of Murata identifies cytokines as a result, and not a cause, of acute 

pancreatitis. This is consistent with the other data showing correlation, but not showing IL-6 

as a cause of pancreatitis. In addition, TNF-a, IL-1 and IL-8 are identified as central to 

pathology, with IL-6 being peripheral and causing only acute phase reactants. Therefore, the 

person of ordinary skill would believe that the relevance of IL-6 to pancreatitis is speculative 

and, at best, peripheral. The person of ordinary skill, rather, would target TNF, IL-1 or IL-8. 

However, the results obtained are contrary to expectations. 

administration of anti-TNF antibody in cerulein-induced 
pancreatitis augmented not only pancreatic edema but also 
pulmonary lesions. The inhibition of the TNF action by the 
pretreatment prevents from transmitting the abnormality called 
cerulein-induced pancreatitis to the body's defensive system. In 
other words, when rats themselves try to complete the 
inflammatory reaction by their own defense system, the first 
step signal, TNF cannot transmit its signal to the next one. As 
the result, anti-inflammatory reactions cannot be taken place so 
that pancreatic inflammation becomes severe, and pancreatic 
inflammation itself is aggravated more by severe local tissue 
lesions. Thus it is considered that pulmonary lesions were 
developed by a cytokine network without a TNF -mediated 
pathway. 

-5- 

WASH 4306742.2 



Atty. Dkt. No. 053466-0299 



Murata also describes the complicated networks of cytokines in pancreatitis: 

Many cytokines overlap in their biological activities. 
Furthermore, one cytokine controls the induction of another 
kind of cytokine and modifies its activity, thereby the body's 
defense response to an invasion has been controlled 
complicatedly and elaborately. Therefore, it may be 
meaningless that the pathophysiology of SIRS is explained only 
by the involvement of one or two kinds of cytokines. 

Id. at page 12, lines 2 to 9. Further, at page 13, lines 3 to 7, that "[i]t is important that the 
induction of cytokines by an invasion such as pancreatitis is the body' normal defense 
response. Thus the inhibition of all the cytokine reactions may conversely aggravate 
inflammation." 

Therefore, although TNF is correlated with pancreatitis (and induces IL-6), 
administration of an anti-TNF antibody worsens pancreatitis rather than treating it. This 
result strongly teaches away from the manipulation of cytokine levels as a treatment of 
pancreatitis. The person of ordinary skill therefore, would consider (a) that IL-6 is of 
peripheral relevance to pathology and (b) that targeting IL-6 may seriously worsen, rather 
than assist treatment, especially given the complex network of cytokines. 

In summary, therefore, the prior art does show an association between IL-6 and 
pancreatitis. However, this art does not show that this correlation equals causation, and 
certainly not the direction of causation asserted by the PTO. Rather the art shows significant 
reasons to believe that IL-6 is only one of several indicators; is a symptom, not a cause, of 
pancreatitis; and is, at most, peripheral to disease pathology. Secondly, the art does not show 
that administration of an antibody against the IL-6 receptor would treat or prevent 
pancreatitis, given both that the role of IL-6 was not known, and that such treatment may not 
work or even exacerbate the disease. The only rationale offered to support the assertions of 
obviousness is one based on hindsight reconstruction of the evidence which is not only 
impermissible, but is contradicted by the failure of those in the art at the time to make the 
same connection now asserted as obvious by the PTO. 

Accordingly, the art, as a whole, does not render obvious the claimed invention. 
Reconsideration and withdrawal of the rejection under 35 U.S.C. § 103 is respectfully 
requested. 
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CONCLUSION 



In view of the foregoing remarks, Applicants respectfully submit that all of the 
pending claims are now in condition for allowance. An early notice to this effect is earnestly 
solicited. If there are any questions regarding the application, the Examiner is invited to 
contact the undersigned at the number below. 

The Commissioner is hereby authorized to charge any additional fees which may be 
required regarding this application under 37 C.F.R. §§ 1.16-1.17, or credit any overpayment, 
to Deposit Account No. 19-0741 . Should no proper payment be enclosed herewith, as by a 
check being in the wrong amount, unsigned, post-dated, otherwise improper or informal or 
even entirely missing or a credit card payment form being unsigned, providing incorrect 
information resulting in a rejected credit card transaction, or even entirely missing, the 
Commissioner is authorized to charge the unpaid amount to Deposit Account No. 19-0741. If 
any extensions of time are needed for timely acceptance of papers submitted herewith, 
Applicants hereby petition for such extension under 37 C.F.R. §1.136 and authorize payment 
of any such extensions fees to Deposit Account No. 19-0741. 



Respectfully submitted, 



Date 



By 





FOLEY & LARDNER LLP 

Customer Number: 22428 

Telephone: (202) 672-5569 
Facsimile: (202) 672-5399 



Stephen B. Maebius 
Attorney for Applicants 
Registration No. 35,264 
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Summary 

The pathophysiology of acute pancreatitis, especially 
severe acute pancreatitis can be understood as the lesions xn 
distant Important organs as well as pancreas itself, so-called 
multiple organ disfunction syndrome. Recently, it has been 
elucidated that cytokines are deeply involved in the 
development mechanism of multiple organ dysfunction syndrome. 
It is, however, still unknown how Inflammatory cytokines such 
as TNF and IL-1 axe involved in the pathophysiology of aoute 
pancreatitis . 

Based on the assay of blood cytokine concentrations in 
patients with acute pancreatitis, we have pointed out that 
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these inflammatory cytokines probably involves even in the 
development of severe pancreatitis. Aotlveted neutrophil is 
a mediator for the development of multiple organ dysfunction 
syndrome by cytokines, which are Induced as an indicator or 
sign of an invasion produced in the body. We try to elucidate 
How multiple organ dysfunction syndrome is produced in acute 
pancreatitis , an invasion in the body. 

Key words; acute pancreatitis, inflammatory cytokines, 
multiple organ dysfunction syndrome, body's response 

The pathophysiology of severe acute pancreatitis Just 
coincides with that of so-called multiple organ dysfunction 
syndrome (MODS or MOF) consisting of cerebral lesions, 
circulatory disorders, respiratory disorders, hepatic lesions, 
renal lesions, DIC and gas trolrites tinea disorder**- It is now 
getting to be clarified more and more that cytokines are 
involved in the pathophysiology of MODS. In this article, 
baaed on our findings, we try to elucidate how cytokines are 
involved in the advancement from the onset of pancreatitis to 
severe acute pancreatitis . namely MODS. 

I. Severe pancreatitis in multiple organ dysfunction syndrome 
Excess invasion induces various responses in the body. 
When these responses are classified as systemic Inflammatory 
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x-esponge syndrome (SIRS), as shown in Fig, 1 n , they can be 
understood as the pathophysiology of MOF (MODS) Irrespective 
of the presence or absence of Infection or sepsis . SIRS can 
t>e defined as the following conditions produced by various 
diseases; (1) body temperature; * 38°C or s 36°C, (2) pulse; 
as 90/min, (3) respiratory rate; * 20 /min or PaC0 3 ; s 32 mmHg 
and (4) white blood cell count: * 12000/mm 2 or =s 4000/mm 3 , or 
Immature neutrophil; fe 10%, In other words, the 
pathophysiology that has been considered as the serial events 
of bacteremia , sepsis, septic shock and MODS can be 
understandable even without the involvement of Infection . As 
the Key mediators for the development of SIRS, cytokines, 
especially four inflammatory cytokines, TNF, IL-1, IL-6 and 
IL-8, have been paid an attention. 

The flow of cytokines in local and systemic responses 
to the Invasions can be considered as shown In Fig. 2 2) . An 
Invasion Induces TNF production in monocytes and the TNF 
Induces JL-1 production. These both cytokines Induce the 
production of the secondary cytokines such as IL-6. IL-8, CSF 
and MCP (MCAF) as well as their own production each other. 
Fever, a biological response, is produced by TNF, IL- 1 and IL- 6 , 
and it has been known that acute phase reactants in the liver 
cell are Induced mainly by IL-6. CSF acts on the bone marrow 
to stimulate haematopoleeis, IL-8 stimulates chemotaxis and 
activation of neutrophils, and MCP stimulates chemotaxis of 
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macrophages - All these reactions can make up a series of 
events in tlie Inflammatory response system. These cytokines 
also act locally on vascular endothelial cells, platelets and 
neutrophils to express adhesive factors, and to produce 
prostaglandins an a active oxygens • In other words , the events 
that we have understood as the biological responses to an 
invasion can be found in the flow of the cytokine expression. 

Severe acute pancreatitis is classified as SIRS as 
described previously, it is, therefore, strongly suggested 
■chat cytokines are deeply involved in the pathophysiology of 
severe acute pancreatitis- Fig* 3 shows the IL-6 values in 
patients with acute pancreatitis . The severity was determined 
according to standard criteria presented by the investigation 
research team on intractable pancreatic diseases of the 
Ministry of Health, Labour and Welfare. The IL-6 values at 
■Che early stage of severe acute pancreatitis were 
Significantly higher than those of other two groups , moderate 
and mild pancreatitis groups. It is considered that such high 
blood IL-6 level could be caused by the increases in the TNF 
and IL-1 levels. Right now, TNF and IL-1 In human blood, 
however, cannot be determined accurately. The difficulty in 
the determination of these factors is probably due to the form 
of their existence in blood- There are large differences in 
the Uranunological assay among assay kits and among institutes. 
Therefore, we have Just to conjecture that TNF and IL-1 levels 
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were probably Increased before the IL-6 elevation. As shown 
±n Fig. 4, it was found that IL-8 together with IL-6 was also 
increased An severe pancreatitis. This phenomenon has been 
confirmed not only by our institute but also by Leser et al. 
and Gross et al. 4) 

These results indicate that cytokineraia exists in severe 
acute pancreatitis with MODS, which strongly supports the 
involvement of cytokines in the development of severe 
panoreatltls* 

II. Cytokines and MODS 
The research on the pathophysiology of MODS such as AftDS 
b.as been performed for a long time and it has been known that 
especially neutrophils are involved In the pathophysiology of 
MODS . Neutrophils are activated by complements , arachldonic 
acid met abollt oe, bacterial constituents, etc, and cytokines 
are deeply involved also in the activation of neutrophils. 9) * > 
We have also clarified in an In vitx^o system that neutrophils 
are activated by cytokines to attack on normal cells. 7) 
Furthermore, ohemotaxie of neutrophils Is induced by cytokines 
and cytokines release esterases from the activated neutrophils, 
wnich plays an important role in the production of cell damage. 
Therefore, it has been considered that cytokines and 
neutrophils activated by cytokines occupy an important 
position in the development of MODS Induced by an invasion. 

5 
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We examined the relationship between the blood cytokine level 
after the surgical invasion and the behavior of neutrophils 
in clinical field and have clarified that the IL-6 level was 
Increased at the early phase after surgery and that there was 
a positive relationship between the peak of the IL-6 level and 
the peak of neutrophil esterase, a marker of neutrophil 
activation. 8 * In the group having the postoperative 
complications, the values of II*-6 and neutrophil esterase were 
significantly high. Therefore, it can be understood that when 
the larger invasion occurs to the body. In other words, the 
larger cell damage occurs, the larger cytokines are induoed 
to activate neutrophils more strongly, 9} it has been reported 
that a large amount of IL-8 la also induced in blood at the 
early phase of the onset of sepsis etc. as in the case of il-6 
and that the induction Is deeply involved in the pathogenesis 
of sepsis etc. 10> X1> 

It has been clarified, though gradually, how neutrophils 
are activated by cytokines, a large amount of which Is Induced 
in blood by an Invasion causing the response called SIRS. 

III. Pancreatitis and cytokines 
Until new, it was considered that organ lesions such as 
ARDS were caused by activated proteases and PI.-A* released from 
the pancreas. 1,1 We have considered that some different 
factors might be involved in the connection of severe 
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pancreatitis and MODS, because there are a large amount of 
protease Inhibitors in the body and there Id a difference 
between the time of the onset of MODS and the time of the 
inflammatory peak In the pancreas Itself. The respiratory 
lesion In pancreatitis Is ARDS itself such as the alveolar 
vascular permeability enhancement, interstltlonal edema and 
inflammatory cell infiltration. In the experimental acute 
pancreatitis model animals, the same change as that in ARDS 
can be observed in the lung sometimes* X2} 

Prom the research performed until now, it becomes clear 
that neutrophils are involved in the development of ARDS. In 
fact, it has been reported that pulmonary lesions are produced 
by activated neutrophils In an experimental pancreatitis model - 
14 *. Why is the lung moot easily attacked by neutrophils? The 
answer Is that the lung is an Important organ containing plenty 
o£ neutrophils 151 and at the same time an organ secreting plenty 
of oytoklnes * xe) This can be said to be a reasonable response, 
beoause the lung is one of the organs that have always to provide 
a defense mechanism against an external attack. 

The onset of pancreatitis, an invasion In the body, makes 
the defense mechanism active by inducing cytokines as 
previously described. When acute pancreatitis is considered 
as the same as the invasions of burns and multiple trauma , the 
activation of neutrophils is not a characteristic phenomenon 
of pancreatitis but can be understood as our body's response 

7 
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against an invasion. 17 * In other words, l£ cytokines are 
considered as "alarm hormone" of inf lamination / the body's 
abnormality produced by the onset of pancreatitis 1$ 
transmitted by TNF and IL-l, and IL-6 and IL-8 are successively 
induced to form the body's defense network. In the pancreas 
itself, the tissue lesions are produced by the activated 
pancreatic enzymes, and the pancreatic local cells and 
endothelial cells receive a lesion by the involvement of active 
oxygens etc. When TNF and IL-l are induced at the damaged 
pancreas itself, the amount of TNF and IL-l induced changes 
dependent on the degree of the lesion and the amount of IL-6, 
TL-8 and CSF successively induced should be also controlled . 
The ordinary inflammatory event should come to an end after 
a. series of reactions such as local Inflammatory cell 
infiltration, elimination of foreign body, histolysle and 
f ibrogenesla . 

Where is the abnormality point in this mechanism for the 
development of the systemic lesions such as MODS produced by 
pancreatitis? In other words , which is the key point for the 
development, the amount of cytokines induced or the timing of 
cytokine Induction? 

As previously described, cytokinemia exists in patients 
with severe acute pancreatitis. Namely , a large amount of 
cytokines is induced in severe pancreatitis . in order to solve 
this problem, we have studied on the involvement of cytokines 
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in the development o.f pancreatitis in an experimental 
pancreatitis model. Acute edematlo pancreatitis can be 
Induced In rats by ceruleln* This method produces least 
Invasion against animals . In other severe pancreatitis models * 
the experimental invasion Itself is too severe to strongly 
Induce endogenous cytokines in animals . The cerulein- induced 
pancreatitis in rats, however , shows sometimes fat necrosis 
and cellular infiltration in the pancreas and pulmonary 
lesions. It is considered that such responses were produced 
by the induction of endogenous cytokines in rats. 

Administration of TOP and IL-1 (human recombinant) to 
animals can produce shock, pulmonary lesions and hepatic 
lesions. ls) Ceruleln-induced pancreatitis is also an invasion 
against rats so that TNF and IL-1 should be induced endogenously . 
When cytokines (recombinant human TNT + IL-1) were 
administered to the cerulein -induced pancreatitis model 
animals at the dose of far excess amount of endogenous cytokines, 
it was found that severe pulmonary lesions and mortality, which 
can not be produced in cerulein* induced pancreatitis, were 
produced. Until now, neutrophil infiltration into the lung 
has been observed only in some cerulein- induced pancreatitis 
animal models. The counterpart of human XL- 8. a neutrophil 
chemotactlc factor , has not been found in rats yet • Therefore , 
it cannot be proved whether IL-8 is involved in the development 
of pancreatitis in rats, it is. however, fully presumed that 
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TNP and IL-1 induce cytokines as the endogenous neutrophil 
chemo tactic factors of the rate. 

Although the involvement of cytokines in the 
experimental pancreatitis animal model is still within the 
presumption , It i9 considered that a large amount of TNP or 
IL-1 administered can develop pancreatitis with systemic organ 
legions by modifying the pathophysiology of edematlc 
pancreatitis induced by ceruldln. On the other hand, 
concerning TNT, there is an interesting paper, in which it was 
reported that administration of anti-TNF antibody in 
oexuloin- induced pancreatitis augmented not only pancreatic 
edema tout also pulmonary lesions. l9) The inhibition of the 
TNP action toy the pre treatment prevents from transmitting the 
abnormality called ceruleln-induced pancreatitis to the 
body's defensive system. In other words, when race themselves 
try to complete the inflammatory reaction toy their own defense 
system, the first step signal, TNP cannot transmit its signal 
to the next one. As the result, anti-inf lammatory reactions 
cannot be taken place so that pancreatic inflammation becomes 
severe, and pancreatic inflammation itself is aggravated more 
by severe local tissue lesions. Thus it is considered that 
pulmonary lesions were developed by a cytokine network without 
a TNP-medlated pathway. 

The above-mentioned theory is summarized as a scheme 
shown In Fig. 3. Local tissue lesions in the pancreas called 
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acute pancreatitis induce inf laitaiatory cytokines such as TNF, 
XL-l, IL-6 and IL-8 . Right now, IL-6 and acute phase react ants 
Induced by IL-6 can be accurately determined in clinical field. 
As a matter of course , endotoxin, complements, platelets, PAP, 
etc. axe deeply involved ±n the events of aoute pancreatitis. 
These factors induce the body's response against invasion 
called SIRS, Since the values of IL-6 and IL-8 were high in 
severe pancreatitis, it is considered that abnormal induction 
of TNF and IL-1 also occurred. TNF, IL-1 and IL-8 damage not 
only local pancreas but also distant important organs. For 
example, these cytokines stimulate the reaction between 
neutrophils and endothelial cells in the lung and the activated 
neutrophils damage the important organ cells. Cytokines are 
induced more from the damaged tissues and circulating 
neutrophils are activated again to join in this! attack. We 
have considered that this pathophysiology is a mechanism, toy 
which SIRS advances to MODS (from sepsis syndrome to MOF in 
former definition). 

IV. Summary 

There are now about thirty several kinds of substances 
called cytokine in human. Most of cytokines are glycoproteins 
with a molecular weight of 15 to 30 KDa and act on a cell through 
a specific receptor for each cytokine, it has been clarified 
that cytokines are secreted from endothelial cells , fibroblast 
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cells , epithelial cells and neutrophils themselves as well as 
from monocytes and lymphocytes . Many cytokines overlap in ! 
their biological activities. Furthermore, one cytokine 
controls the induction of another kind of cytokine and modifies 
it$ activity, thereby the body's defense response to an 
invasion has been controlled complicatedly and elaborately. 
Therefore, it may be meaningless that the pathophysiology of 
SIRS is explained only by the Involvement of one or two Kinds 
Qf cytokines. , The research on the pathophysiology of SIRS as 
well as pancreatitis, however, looks like to unfasten twisted 
strings one by one. it can be said that the end of the twisted 
strings can be just found* now. 

The therapy of severe pancreatitis is that for mods (MOF) 
itself. If inflammatory cytokines such as tnf and IL-1 are 
Involved in the pathophysiology of severe pancreatitis as 
described above, the therapeutic method, which is now tried 
to apply to the treatment of mods and ARDS, rather than the 
existing an tl -pancreatic enzyme therapy should be employed for 
the treatment of severe pancreatitis. 20) Luckily, however, 
pancreatic protease inhibitors , the existing therapeutic 
drugs for pancreatitis inhibit not only pancreatic protease 
activity but also neutrophil esterase activity, and the 
activation of complements, which are just a part of the therapy 
for SIRS and MODS. 

In future, in order to inhibit the induction of cytokines 

12 
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end their activities, a novel therapeutic method using 
cytokine receptor antagonists , ant 1- cytokine antibody or 
soluble cytokine receptors will be developed. It is important X* 
that tlie induction of cytokines by an invasion such as 
pancreatitis is the body's normal defense response* Thus the 
inhibition of all the cytokine reactions may conversely 
aggravate inflammation. Thus there are still many unsolved 
problems such as physiological amount and reactions of 
cytokines , type of cytokines secreted and timing of secretion 
of cytokines in the clinical cases of severe pancreatitis and 
the experimental severe pancreatitis animal model* 
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Fig. 2 Flow of cytokine Induction in oystemio and local 
response to Invasion ( reproduced from reference a> ) 
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Fig. 3 Daily change of blood IL-6 level In patients with 
acute pancreatitis 
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Fig. 4 Change of blood (o) ana l L -8 (•) levels 

patients with severe pancreatitis 
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incompletely 
defined, but the 
outcome is 
determined in 
part by an acute 
inflammatory 
process. 

Pancreatitis-associated inflammation appears to play 
a role in the local retroperitoneal injury as well as in 
the associated dysfunction of remote organs such as 
the lung. Tumor necrosis factor (TNF) appears to be 
a proximal mediator of the inflammatory response. In 
this study, anti-TNF antibody was administered to 
rats with caerulein-induced pancreatitis to determine 
if the observed increases in pancreatic and 
pulmonary microvascular permeability were related to 
plasma TNF activity. In contrast to the expected 
findings, blockade of TNF activity was found to 
increase the amount of edema formation in both the 
pulmonary and pancreatic microvascular beds. The 
mechanism is not known; however, blockade of TNF- 
induced down regulation of phagocytic cell activity, 
ablation of TNF-dependent feedback inhibition of 
other cytokines, failure of induction of endogenous 
antioxidant systems, or inactivation of the TNF control 
of microvascular tone are all possible explanations. 
This is potentially an important observation as clinical 
strategies are now being developed to modify the 
inflammatory response in ways presumed 
advantageous to an injured host. 
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